Background. Many patients with cancer seek complementary and alternative medicine treatments. We investigated the use of traditional Chinese medicine (TCM) by adult cancer patients in Taiwan. Methods. We reviewed the Registry for Catastrophic Illness Patients Database of Taiwan, and included all adult patients diagnosed cancer, based on the International Classification of Diseases (ninth revision), from 2001 to 2009 and followed until 2011. This database allowed categorization of patients as TCM users (n = 74 620) or non-TCM users (n = 508 179). All demographic and clinical claims data were analyzed. Results. Compared with non-TCM users, TCM users were younger and more likely to be female, white-collar workers, and reside in highly urbanized areas. The average interval between cancer diagnosis and TCM consultation was 15.3 months. The most common cancer type was breast cancer in TCM users (19.4%), and intrahepatic bile duct cancer in non-TCM users (13.6%). The major condition for which TCM users visited clinics were endocrine, nutritional and metabolic diseases, and immunity disorders (23.2%). A total of 33.1% of TCM users visited TCM clinics more than 9 times per year and their time from diagnosis to first TCM consultation was 5.14 months. The most common TCM treatment was Chinese herbal medicine. The common diseases for which cancer patients sought TCM treatment were insomnia, malaise and fatigue, dizziness and headache, gastrointestinal disorders, myalgia and fasciitis, anxiety, and depression. Overall, TCM users had a lower adjusted hazard ratio (aHR) for mortality (aHR = 0.69, 95% CI = 0.68-0.70) after adjustment for age, sex, urbanization of residence, occupation, annual medical center visits, and annual non-medical center visits. Conclusions. This study provides an overview of TCM usage among adult cancer patients in Taiwan. TCM use varied among patients with different types of cancer. Physicians caring for cancer patients should pay more attention to their patients' use of complementary TCM.
Introduction
Cancer is a leading cause of death worldwide. In the United States, the most common prevalent cancers are prostate cancer (43%), colorectal cancer (9%), and melanoma (8%) in males, and breast cancer (41%), uterine cancer (8%), and colorectal cancer (8%) in females. 1 According to data from the Ministry of Health and Welfare in Taiwan, the most common causes of cancer deaths in Taiwan are lung cancer, liver cancer, colorectal cancer, breast cancer, and oral cancer. 2 Despite improvements in cancer therapies, the incidence of most cancers continues to increase.
The most common treatments for cancer are chemotherapy, radiotherapy, and surgery. Many cancer patients experience symptoms or therapy-related side effects such as chemotherapy-induced nausea and vomiting, 3 fatigue, paresthesias, chronic pain, constipation, and anorexia. 4 Because these conditions can significantly decrease quality of life, many patients in Taiwan seek complementary and alternative medicine (CAM), especially Chinese herbal medicines 4 and acupuncture, 5 as palliative treatments. 6 Some studies have examined the benefits of traditional Chinese Medicine (TCM) for patients undergoing different cancer treatments. For example, there is evidence that Bu-zhong-yi-qi-tang decreases the toxic effects of chemotherapy and radiotherapy, 7 Huang-qin-tang (PHY 906) reduces chemotherapy-induced diarrhea, vomiting, nausea, and fatigue, 8 and Kuan-Sin-Yin improves autonomic function and cancer-related symptoms in patients with metastatic colon cancer. 9 In addition, acupuncture can reduce chemotherapy-induced nausea/vomiting 10 and aromatase inhibitor-induced arthralgia. 11 Moreover, 25% to 47% of cancer patients in North America seek herbal medicines as part of their treatments. 12 The Taiwan National Health Insurance (NHI) program began in 1995, and data from 2015 indicate the insurance rate for the whole population was 99.6%. 13 The National Health Institutes developed an NHI Research Database (NHIRD) that provides data on the insured population's use of TCM and Western medical treatments. Previous studies using the NHIRD have examined the complementary utilization of TCM with conventional cancer therapies in patients with breast cancer, 14 leukemia, [15] [16] [17] gastric cancer, 18 liver cancer, 19 and prostate cancer. 20 We used the NHIRD to examine the use of TCM among all adult cancer patients in Taiwan. Our previous study showed that 62 .4% of children in Taiwan with cancer sought complementary TCM treatment. 21 However, there has been no large-scale investigation of the complementary utilization of TCM among adult cancer patients in Taiwan. Thus, we enrolled all cancer patients who were at least 18 years old from the Registry for Catastrophic Illness database of the NHIRD. Our purpose was to identify the characteristics of cancer patients who used TCM in Taiwan.
Materials and Methods

Data Source
All data were acquired from the NHIRD, which is maintained by the NHRI of Taiwan. 22 The NHI program has provided reimbursement for TCM since 1996. Chinese herbal medicines, acupuncture/moxibustion, and Chinese orthopedics and traumatology therapy are reimbursed in the NHI program. 23 Qi management, exercise, dietary therapy, nutritional counseling, mediation, folk therapies, and other practices provided in nonclinical settings outside the NHI program are not reimbursed. The data in the NHIRD include diagnostic code, age, sex, urbanization of residence, occupation, hospitalizations, clinical visits, assessments, procedures, prescriptions, and medical costs. The NHIRD also has a Registry for Catastrophic Illnesses Patient Database (RCIPD), and all patients with catastrophic illness, such as type 1 diabetes, 24 rheumatoid arthritis, 25 and cancer, 21 are in this database. All cancer patients in the database are given catastrophic illness certificates (CICs) based on pathological, laboratory, and clinical diagnoses by experts, and the database is regularly reviewed by the NHI administration. All cancer patients holding CICs have no copayments for receipt of cancerrelated treatments, including Western medicine and TCM. A CIC is canceled when a patient dies.
Study Subjects
Because of the high rate of medical insurance coverage in Taiwan, there are nearly 23 million people in the NHIRD. Moreover, all cancer patients are also enrolled in the RCPID. Thus, we enrolled all cancer patients from the RCPID who received diagnoses based on the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes 140-208. Cancer patients older than 18 years who were registered in the RCIPD as having a CIC between January 2001 and December 2009 were included in this study and followed until December 2011. A total of 1 100 656 patients were diagnosed with cancer during this period, including 582 799 adults (older than 18 years) with newly diagnosed cancer from 2001 to 2009. Among these adult cancer patients, those who had at least one TCM outpatient clinical record were defined as TCM users (n = 74 620), and others as non-TCM users (n = 508 179). We also divided the study cohort into 3 age groups: 18 to 39 years, 40 to 59 years, and ≥60 years. We used the definition of urbanization of residence, described previously, 26, 27 to compare patients living in urban and rural areas. Level 1 represents the highest degree of urbanization and level 4 the lowest.
Ethics Statement
The Research Ethics Committee of China Medical University and Hospital approved this study (CMUH104-REC2-115). The NHIRD is provided by the NHI Administration, and managed by the NHRI of Taiwan. Data were anonymized and deidentified before being sent to the NHRI for database construction, and was further scrambled before release. Therefore, it is impossible to use the NHIRD to identify individuals (http://nhird.nhri.org.tw).
Statistical Analysis
We analyzed the data using SAS software, version 9.2 (SAS Institute Inc, Cary, NC, USA). The chi-square test and regression analysis were used to compare categorical variables, such as age, sex, urbanization of residence, occupation, annual visits to medical centers, and cancer types, and the t test was used to compare continuous variables. We also calculated the number of TCM visits and the TCM medical options by classification of TCM users into 4 groups: 1 to 3 visits/year, 4 to 6 visit/year, 7 to 9 visits/year, and more than 9 visits/year. In this analysis, the medical options were: only Chinese herbal medicines, only acupuncture or traumatology, and use of both treatments. The incidence rate ratio (IRR) for common diseases of non-TCM users and TCM users was also calculated. We estimated the IRR and 95% confidence intervals (CIs) using Poisson regression. A P value <.05 was defined as statistically significant.
Results
We identified 1 100 656 cancer patients in the RCIPD, and 582 799 adults who had newly diagnosed cancer between 2001 and 2009. Among them, 74 620 (12.8%) patients were TCM users, and 508 179 (88.2%) were non-TCM users. Table 1 shows the demographic characteristics of these 2 groups. There were significant differences in age, sex, urbanization of residence, and occupation. More specifically, the average age of TCM users was 55.5 years, and that of non-TCM users was 62.5 years; most TCM users were 40 to 59 years old (50.8%) and most non-TCM users were aged 60 years or older (57.8%). More females (52.9%) than males (47.1%) were TCM users. Relative to non-TCM We used the ICD-9-CM codes to classify the types of cancers in TCM users and non-TCM users ( Table 2) . The results indicate a significant difference in the types of cancers in these 2 groups (P < .0001). The most common cancer in the TCM group was malignant neoplasm of the female breast (ICD code: 174; 19.4%) and the most common cancer in the non-TCM group was malignant neoplasm of liver and intrahepatic bile ducts (ICD code: 155; 13.6%).
We also used ICD-9-CM codes to analyze the frequency of clinical visits for other major diseases in the two groups (Table 3) . TCM users mainly visited clinics for endocrine, nutritional and metabolic diseases, and immunity disorders (23.2%), genitourinary system diseases (16.6%), and injury and poisoning diseases (12.5%). The three leading reasons for clinical visits by non-TCM users were the same, but the percentage of visits due to endocrine, nutritional and metabolic diseases, and immunity disorders was only 17.9%.
We investigated the type of TCM treatment and frequency of TCM clinical visits by grouping patients into 4 categories defined by the annual number of TCM visits (Table 4) . A total of 43.1% of patients had TCM visits 1 to 3 times per year, and 33.1% had TMC visits more than 9 times per year. The major type of TCM treatment was Chinese herbal medicine alone (n = 69 086).
Patients with breast cancer had the highest percentage of TCM users (19.4%), so we further investigated the utilization of TCM by these patients. Tumor/node/metastasis (TNM) staging of breast cancer is not available in the NHIRD, so we categorized patients according to conventional treatment procedures. The results show that breast cancer patients who received no conventional treatment sought TCM treatment at a median of 1.9 months after diagnosis, but those who received a combination of surgery, chemotherapy, and radiotherapy sought TCM treatment at a median of 15.7 months after diagnosis. Patients who received surgery plus chemotherapy sought TCM treatment at 5.6 months after diagnosis, and patients receiving surgery alone sought TCM treatment at 1.1 months after diagnosis (Table 5) . We further analyzed cancer patients who had more than 9 TCM clinical visits per year, because TCM would presumably have the greatest impact on this group. These patients visited TCM clinics an average of 5.14 months after diagnosis of cancer ( Table 1) . Analysis of breast cancer patients according to the type of conventional treatments they received indicated that those who had more than 9 TCM visits per year had a shorter median interval between diagnosis of cancer and the first TCM visit in each of the 5 treatment groups relative to those who had 9 or fewer TCM visits per year (Table 5 ). We also found that those who had more than 9 TCM visits per year had more cancer-related or treatment-related conditions than those who had 9 or fewer TCM visits per year (Table 6) .
We also compared the IRRs for other diseases in TCM users and non-TCM users (Table 7) to identify the major reasons why cancer patients sought TCM treatment. The results show that cancer patients with insomnia, malaise, fatigue, dizziness, headache, gastrointestinal disorders, myalgia and fasciitis, anxiety and depression were significantly more likely to seek TCM treatment (Table 7) .
We used a Cox regression model to compare overall mortality in TCM users and non-TCM users (Table 8) . After adjustment for age, sex, urbanization of residence, occupation, number of annual medical center visits, and number of annual non-medical center visits, we found that TCM users had a significantly lower adjusted hazard ratio (aHR) of mortality (aHR = 0.69, 95% CI = 0.68-0.70).
Discussion
Our study provides an overview of TCM usage by adult cancer patients from Taiwan. Previous national surveys have also examined the use of CAMs by cancer patients, 30 and the European Partnership for Action Against Cancer (EPAAC) Survey. 31 A previous comprehensive systemic review that examined CAM use by cancer patients from 18 countries found that the overall prevalence was 40%, the greatest use was in the United States and the lowest was in Italy and The Netherlands, and there was an increase from 25% usage in the 1970s and 1980s, to more than 32% in the 1990s, and 49% after 2000. 32 To our knowledge, the present study is the first large-scale population-based investigation of complementary TCM usage by adult cancer patients in Taiwan. TCM treatments are highly accepted in Taiwan, partly because the NHI program covers TCM and Western medical services and makes these services affordable to all enrollees. The overall use of TCM in Taiwan has increased from 26.59% in 2000 to 28.66% in 2010. 33 Our study shows that cancer patients who were female, 40 to 59 years old, resided in highly urbanized areas, and had white-collar jobs were more likely to use TCM. Although there were more male than female cancer patients in our cohort, females had greater utilization of TCM health care services. This is in accordance with our previous studies of other diseases, 27, 34, 35 which reported that females were more likely to use TCM. 36 The association of residence in highly urbanized areas with TCM use might be because access to TCM resources is greater in more urbanized areas. 35, 37 In addition, TCM usage by white-collar cancer patients may be higher because these workers often have more money, allowing them to search for additional treatments. 38 Other studies also reported greater CAM usage by white-collar workers. 28, [39] [40] [41] [42] We found that our overall study population had a low rate of TCM usage (12.8%). Cancer patients registered in the RCIPD have no copayments for visiting TCM or Western medical doctors. Therefore, medical expenditures do not explain the low usage of TCM in our population.
Patients with poor health status or chronic health problems are more likely to seek CAM treatments. 43 For example, our previous studies revealed that 63.11% of children with allergic rhinitis and 57.95% of children with asthma used TCM, 44 higher than the overall average use of TCM by children (22.5%). 23 Our recent study also found that 70.4% of patients with psoriasis used TCM, 45 much higher than the overall percentage of TCM users in Taiwan (28.66%). 33 We propose 2 possible explanations for the low use of TCM in our population. First, some cancer patients may seek alternative therapies outside the NHI system. TCM is integrated into Taiwan's health care system, and deemed a mainstream therapy in Taiwan. However, some cancer patients may seek folk therapies, dietary therapies, or nutritional counseling in nonclinical settings, outside the NHI program. 37 Second, some oncologists have negative views about TCM usage. TCM is popular in Taiwan, but utilization is often determined by the patient's own beliefs, rather than a physician's recommendation. A previous study reported that 70% of oncologists from the United States agreed to combine CAM with conventional treatments for curable disease, but only 48% of oncologists from China and Taiwan agreed. 47 Although cancer patients in China and Taiwan have used CAM therapies, such as TCM, for centuries, there is limited communication about TCM usage among patients, TCM practitioners, and oncologists. A recent national survey of oncologists in China reported that 75.6% of them did not want to initiate discussions about CAM use. 46 A previous study in Taiwan showed that policy makers resist recommendation of TCM, because they were educated as Western medical practitioners or under the modern Western medicine paradigm. 47 However, an increasing number of medical centers in Taiwan employ an integrative approach to cancer treatment, in outpatient 48 and inpatient 49 settings, in an effort to better meet the needs of cancer patients. This could improve communication among patients, TCM practitioners, and oncologists.
The average time from diagnosis of cancer to the first TCM visit was 15.3 months in our population. Some patients, possibly after receiving chemotherapy or radiotherapy, might visit a TCM clinic for consultation regarding long-term discomfort. A previous study reported that patients who had cancer for longer durations were more likely to use TCM. 6 These patients might have more time to learn about TCM treatments or a greater desire for TCM treatment after suffering from long-term discomfort. Cancer patients often seek TCM treatments for symptoms related to treatment side effects. 31 We found that the major disease categories of TCM users were endocrine, nutritional and metabolic diseases, and immunity disorders. Many cancer patients suffer from immunocompromised status, malnutrition, or cachexia, and seek complementary treatments to boost their immune function and improve their nutritional status. [50] [51] [52] However, the time to first TCM treatment varied depending on the standard care being provided in different stages. For example, patients with advanced breast cancer who received surgery, chemotherapy, and radiotherapy, sought TCM treatments 15.7 months after diagnosis; however, patients who received surgical resection alone sought TCM treatments 1.1 months after diagnosis. Previous studies found that patients with poor health status or who were unsatisfied with conventional therapy were more likely to try complementary therapies. 37, 42 We suggest that future studies investigate the relationship between clinical outcome and utilization of TCM by cancer patients.
Our analysis of the types of TCM treatments used indicated most patients chose Chinese herbal medicine. This choice depends on disease severity and the attitudes and beliefs of patients and health care providers, and may therefore vary among different countries. 30, [52] [53] [54] The CAM therapies used in other countries include vitamins/minerals, manipulative therapies, acupuncture, herbal remedies, homeopathy, mind-body therapies, and others. In contrast, Chinese herbal medicine is more accepted in Taiwan, partly because it is a part of the Chinese culture. Interestingly, cancer patients in Europe also commonly use herbal medicines. 31, 55 As more countries provide funding for TCM research, 56 it is important to clarify the combined effect of these integrative approaches on cancer outcomes and cancer-related symptoms. 50 Notably, the percentage of our patients who used acupuncture (including acupuncture/ traumatology alone and acupuncture with CHM) was only 7.4%. This low utilization of acupuncture is also in accordance with a previous cross-sectional study of 2499 cancer patients, which indicated that only 5% of cancer patients used acupuncture with a conventional treatment. 6 According to a previous report 57 and our unpublished data, the use of acupuncture in Taiwan increased from 6% in 1996 to 10.9% in 2011. There is evidence that acupuncture reduces certain cancer-related conditions. 10, 11 Thus, policy makers and physicians should seek to include acupuncture in their treatment plans.
We also identified the most common conditions for which cancer patients seek TCM. Previous studies also indicated that chronic pain, insomnia, and fatigue as major issues faced by cancer patients after their treatment. 58 Complementary TCM treatment may help in managing symptoms associated with cancer or cancer treatment. For example, TCM treatments such as acupuncture 10 and Chinese herbal medicines 8 can reduce chemotherapyinduced nausea/vomiting. Acupuncture may alleviate cancer-pain and aromatase inhibitor-induced arthralgia in cancer patients. 11, 59 TCM can also reduce cancer-related symptoms, such as fatigue, poor appetite, and depression. 9, 60, 61 Thus, health care providers should consider more widespread use of TCM to relieve the discomfort of their cancer patients.
An advantage of our study is that sample bias was very small, because we examined all adult cancer patients from Taiwan. The NHIRD is also a good source for assessment of survival rates, herb-drug interactions, and cost-effectiveness analyses. In this study, we found that TCM users had a lower risk of mortality than nonusers, with an aHR of 0.69.
Other studies investigating similar research questions in patients with various types of cancer are ongoing or recently published by us and other research groups. 14, 15, 17, 18, 62 However, there were still some limitations in this study. It is hard to attribute the better survival of the TCM patients to TCM itself. This population has high socioeconomic status and white-collar jobs, and perhaps other confounders that could account for the improved survival. We also cannot exclude the possibility that some cancer patients might have purchased proprietary Chinese medicines or supplements that contain Chinese herbal ingredients from pharmacies that were not covered by NHI. Moreover, the NHI does not provide reimbursement for qi management, exercise, dietary therapy, nutritional counseling, meditation, and other complementary therapies. The NHI program only reimburses Chinese herbal medicines prescribed by licensed TCM doctors. We therefore did not include services provided by medical facilities not contracted with the NHI program (fewer than 10%). 13 In addition, this study was based on NHI data, instead of questionnaire surveys, which usually include different variables.
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Conclusion
This study provides an overview of TCM usage by adult cancer patients in Taiwan. Complementary TCM utilization varied among patients with different types of cancer. Physicians caring for cancer patients should be aware of the use and need of complementary TCM by cancer patients.
